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Rationale and objectives: Response to mailed epidemiological surveys has decreased in recent
decades. Since subjects with respiratory symptoms are usually early responders to surveys per-
formed in Southern Europe, this trend could bias prevalence estimates. The present study
aimed at evaluating the impact of non-response bias on prevalence estimates of respiratory
symptoms and smoking habits.
Methods: In 9 centres, participating in the Italian Study on Asthma in Young Adults (ISAYA),
random samples of people aged 20e45 years were administered a mailed questionnaire
between 1998 and 2000. Non-responders were contacted again first by mail and then by phone.
Cumulative response percentage was 30.5%, 52.4% and 72.7% (18,873/25,969), respectively,
after the 1st, 2nd and 3rd contact.
Results: The prevalence of self-reported current asthma, asthma-like symptoms, and chronic
cough/phlegm was more than halved from the first contact (5.6%, 17.8%, 14.6% respectively) to
the third contact (2.7%, 6.4%, 6.9%). This pattern was less pronounced when considering
allergic rhinitis and past asthma, whose prevalence decreased, respectively, from 21.5% topidemiologia e Statistica Medica, Istituti Biologici 2, Strada Le Grazie 8, 37134 Verona, Italy. Tel.: þ39
univr.it (G. Verlato).
9 Elsevier Ltd. All rights reserved.
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symptoms at international leve15.6% and from 3.5% to 2.6%. At the same time the proportion of current smokers increased
from 29.2% to 38%, while the proportion of ex-smokers decreased from 16.5% to 10.1%. In
a multinomial logistic model current asthma, asthma-like symptoms, chronic cough/phlegm
and smoking habits, and to a lower extent past asthma and allergic rhinitis, were significant
predictors of late response.
Conclusions: In Italy when response percentage is low, the prevalence of current asthma,
chronic cough/phlegm and ex-smokers is overestimated, while the proportion of current
smokers is underestimated.
ª 2009 Elsevier Ltd. All rights reserved.Introduction
Response to mailed epidemiological surveys on respiratory
health has decreased in the last decades. For instance, in
Northern Italy response percentage to an epidemiological
survey on respiratory health was 87.6% in 1991e93 and
78.1% in 1998e2000.1 This negative trend can be partly
attributed to increased complexity of the questionnaires
used. However, in England the same pattern was observed
when using exactly the same questionnaires on the same
population: response percentage declined from 76.3% in
1991 to 68.9% in 2001.2
This declining trend in response is likely to inflate the
selection bias, which has been shown to affect prevalence
estimates of smoking habits all over the world and preva-
lence estimates of respiratory symptoms in Southern Europe.
In fact, smokers are usually late responders in epidemiolog-
ical surveys,3e8 and the self-selection process can be very
apparent: current smokers were 34% in early responders
versus 50.3% in late responders in a Finnish study,8 32.5%
versus 42.8% in an Italian study,5 and 32.9% versus 43.1% in an
American study.3 In particular, heavy smokers primarily
appear to delay their response.9 Responsiveness from ex-
smokers has been seldom investigated and contradictory
reports exist, as ex-smokers appeared to be early responders
in an American survey,3 but not in a Spanish one.6
The relation between respiratory symptoms and timing
of responses differs from Central-Northern Europe and
Southern Europe: symptomatic subjects tend to be early
responders in Italy5 and Spain,6 while they are spread outent asthma, chronic cough/p
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l, since this bias varies amongbetween early and late responders in Switzerland,10
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Therefore, nonresponse bias could cause both the
overestimation of respiratory symptoms and the under-
estimation of the current smoking prevalence. We ana-
lysed the data from the Italian Study on Asthma in Young
Adults (ISAYA) study to assess the occurrence and the
extent of this self-selection bias. In particular, we
compared the prevalence of respiratory symptoms and
smoking behaviour, recorded after the first two postal
contacts (cumulative responseZ 52.4%), with the final
estimate after an additional phone contact (cumulative
responseZ 72.7%).Methods
Study protocol
This study was performed in the frame of ISAYA, whose
protocol has been described elsewhere.12e14 Briefly,
a cross-sectional survey was performed from 1998 to 2000
in 9 Italian centres: 6 centres (Torino, Verona, Udine, Pavia,
Sassuolo, Ferrara) were located in the Po Valley in Northern
Italy, one centre (Pisa) in Tuscany, Central Italy, and two
centres in the two major islands in Southern Italy (Sassari in
Sardinia, Siracusa in Sicily).
In each centre 3000 individuals (1500 men and 1500
women) were randomly selected from the general pop-
ulation aged 20e45 years, using the local health authorityhlegm and ex-smokers is overestimated when response
underestimated.
rent smokers, but also when compared to never smokers.
rs in Southern Europe, differently from Northern Europe.
arkable when addressing severe diseases, such as current
hen estimating the prevalence of mild diseases, such as
paring the prevalence of smoking habits and respiratory
different symptoms and among different countries.
174 G. Verlato et al.registry, and selected individuals were sent a screening
questionnaire by mail. Non-responders to the 1st contact
were contacted again first by mail and then by phone.
Screening questionnaire
The mailed questionnaire employed in the present survey
was the same screening questionnaire used in the ECRHS
(European Community Respiratory Health Survey), with the
addition of questions on smoking habits, asthma, bronchitic
symptoms, subjective perception of outdoor pollution.15
Subjects were classified as having self-reported current
asthma if they reported asthma attacks in the last 12
months and/or current use of medicines for asthma;
current asthma-like symptoms if they reported wheezing,
chest tightness and/or shortness of breath in the last 12
months, but not current asthma; past asthma if they
reported asthma in the lifespan but not at present, nor
current asthma medications nor current asthma-like
symptoms. Allergic rhinitis was defined by an affirmative
answer to the question ‘‘Do you have any nasal allergies
including hay fever?’’ and chronic cough and phlegm by an
affirmative answer to the question ‘‘Have you had cough
and phlegm on most days for as much as 3 months per year
and for at least two successive years?’’
Subjects were classified according to smoking habits as
current smokers, ex-smokers, non-smokers. They were
considered smokers if they reported to be current smokers
and to have smoked at least one cigarette per day or one
cigar a week for 1 year. They were considered ex-smokers if
they had been smokers (as defined above) and had stopped
smoking since at least one month. The other subjects were
considered never smokers. If a subject was suspected, but
not deemed, to be an ever smoker due to contradictory
responses on smoking habits, they were excluded from the
analysis. To evaluate cumulative smoke exposure pack-
years were calculated as years of smoking multiplied by the
average daily consumption of 20-cigarette packs. Questions
on smoking habits had been validated in a previous survey
conducted in one participating centre (Verona).16
Pollution annoyance score was measured on a numerice
analogic scale starting from 0 to 10 by the question ‘‘how
much are you annoyed by outdoor air pollution (e.g. the
smell of traffic, industry, etc.) at your present home if you
keep the windows open?’’.
Statistical analysis
The influence of asthma (no asthma/past asthma/asthma-
like symptoms/current asthma), allergic rhinitis (no/yes),
chronic cough and phlegm (no/yes), and smoking status
(never smoker, ex-smoker and current smoker) on
promptness to respond (response to the I, II or III contact)
was investigated by Fisher’s exact test for 2 3 tables and
by chi-squared test for more complex tables.
This relation was further investigated by a multivariable
multinomial logistic regression model,17 where contact order
was the response variable: 0Z response to the first contact
(base outcome), 1Z response to the second postal contact,
2Z response to the final phone contact. Asthma (no asthma/
past asthma/asthmalike symptoms/current asthma), allergicrhinitis (no/yes), chronic cough and phlegm (no/yes), and
smoking status (never smoker, ex-smoker and current smoker)
were the explanatory variables. Centre, sex, age (20e24, 25e
29, 30e34, 35e39, 40e45 years), occupation (clerk,
manager/businessman, unemployed, workman, student,
housewife, other job), pollution annoyance score (0, 1e3, 4e
6, 7e10) and season of response entered the model as
potential confounders. Results were synthesized through the
relative risk ratios (RRR), adjusting standard errors for intra-
centre correlation.
In addition, significance of differences in smoking
intensity (cigarettes/day), cumulative exposure (pack-
years), age at initiation, duration, time since quitting
(years) among responders to different contacts was evalu-
ated by KruskaleWallis test in ex-smokers and current
smokers separately. Non-parametric statistics was used as
the latter variables presented a positively-skewed distri-
bution. The multinomial logistic regression model was also
repeated after subdividing current smokers according to
smoking intensity (1,-9, 10e19, 20 cigarettes/day).
Analyses were performed with STATA statistical software,
release 10 (StataCorp, College Station, TX, USA).
The impact of selection bias on prevalence estimates
was evaluated by comparing the prevalence of respiratory
disorders recorded after the first two postal contacts
(P2contacts) with the final estimate after the third phone
contact (P3contact), as follows:
Bias ð%ÞZ100ððP2 contactsÞ  ðP3 contactsÞÞ=ðP3 contactsÞ
In addition, the effectiveness of Drane’s method in coun-
teracting the selection bias18 was also evaluated: crude
estimates after the first two contacts were corrected by
assuming a linear decrease in prevalence across subsequent
contacts and computing prevalence in responders to the
third contact by a weighted linear regression.
Results
Out of 25 969 eligible subjects, 18 873 responded to the
screening questionnaire. Within those, 7927 responded to
the 1st mail contact, 5672 to the 2nd mail contact and 5274
to the final phone contact. Cumulative response
percentage was, respectively, 30.5%, 52.4% and 72.7% after
the 1st, 2nd and 3rd contact.
Responders to the first contact were slightly younger and
comprised a larger proportion of women (Table 1). With
regard to occupation, managers, clerks and students ten-
ded to be early responders, while blue collars, unemployed
and housewives tended to be late responders. Pollution
annoyance scores were slightly higher among responders to
the last phone contact, and lower among responders to the
II mail contact. The prevalence of respiratory symptoms
remained rather stable from the first to the second mail
contact, but dropped substantially in the third phone
contact. The decrease was particularly large for asthma-
like symptoms, current asthma and chronic cough and
phlegm, whose prevalence more than halved from the first
to the third contact, and minor for past asthma and allergic
rhinitis (Table 1). Among asthmatics promptness to respond
did not vary as a function of the number of asthma attacks
in the last 12 months (PZ 0.424).
Table 1 Main characteristics of people interviewed, as a function of promptness to respond. Results are reported as absolute
frequency (percentage) for categorical variables, and as mean SD (median, interquartile range) for quantitative variables.
Responders to the P valuea
I postal contact
(nZ 7927)
II postal contact
(nZ 5672)
III phone contact
(nZ 5274)
Gender
Men 3760 (47.4%) 2838 (50.1%) 2709 (51.4%) P< 0.001
Women 4164 (52.6%) 2832 (49.9%) 2559 (48.6%)
Age (mean SD) 32.8 6.8 33.2 6.8 33.4 7.0 P< 0.001
Occupation
Manager 1170 (14.8%) 898 (15.9%) 554 (10.6%) P< 0.001
Clerk 3210 (40.6%) 2025 (35.8%) 1749 (33.3%)
Blue collar 1140 (14.4%) 1069 (18.9%) 1037 (19.8%)
Unemployed 444 (5.6%) 388 (6.9%) 360 (6.9%)
Student 991 (12.5%) 507 (9.0%) 472 (9.0%)
Housewife 605 (7.6%) 496 (8.8%) 516 (9.8%)
Others 354 (4.5%) 267 (4.7%) 558 (10.6%)
Pollution annoyance score P< 0.001
Mean SD 4.6 3.2 4.4 3.2 4.8 3.1
Median, interquartile range 5, 2e7 4, 2e7 5, 2e7
Past asthma 276 (3.5%) 152 (2.7%) 136 (2.6%) P< 0.001
Current asthma-like sympt. 1411 (17.8%) 991 (17.5%) 336 (6.4%)
Current asthma 443 (5.6%) 268 (4.7%) 141 (2.7%)
Allergic rhinitis 1699 (21.5%) 1021 (18.1%) 818 (15.6%) P< 0.001
Chronic cough and phlegm 1148 (14.6%) 811 (14.5%) 359(6.9%) P< 0.001
a P values were computed by chi-squared test for categorical variables and by one-way ANOVA or KruskaleWallis test for quantitative
variables.
Non-response bias and symptom prevalence 175Smoking habits data were available on 18 790 subjects
out of 18 873 (99.6%). Non-smokers, ex-smokers and current
smokers were 9738, 2749 and 6303, respectively. While the
proportion of current smokers increased from the first mail
contact (29.2%) through the second mail contact (35.4%)
and to the final phone contact (38.0%), the proportion of
ex-smokers decreased from 16.5% to 16.3% and to 10.1%
(P< 0.001) (Table 2). Among current smokers the increasing
trend in prevalence across subsequent contacts could be
only appreciated in those smoking at least 10 cigarettes/
day, while the declining trend among ex-smokers was
not significant in those who had smoked 20 cigarettes/day
or more.
Among current smokers cumulative smoke exposure,
expressed as pack-years, increased by 15.1% from the I to
the III contact. This increase was mainly due to a rise in the
number of cigarettes smoked daily (11.6%), and, to a lesser
extent, to an increment in the duration of smoking (þ3.9%).
Indeed both age at smoking initiation and age at interview
increased across subsequent contacts among current
smokers, but the rise in the latter variable was slightly
larger (from 32.9 6.9 to 33.8 7.0 years, mean SD). On
the contrary, among ex-smokers number of daily cigarettes,
age at smoking initiation, duration of smoking and overall
exposure did not change significantly across subsequent
contacts, nor did time since quitting.
This pattern was substantially confirmed in multivariable
analysis (Table 3). In people reporting current asthma,asthma-like symptoms or chronic cough and phlegm, the
probability of responding to the second contact did not
change, while the probability of responding to the final
phone contact was more than halved. A smaller but more
gradual reduction was observed in people reporting asthma
in the past or allergic rhinitis, who were less likely to
respond already to the second contact.
As regards smoking habits, an opposite trend was observed
in ex-smokers and current smokers (Table 3). The probability
of responding to the final contact was significantly decreased
in the former (RRRwith respect to never smokersZ 0.66, 95%
CI 0.52e0.83) and significantly increased in the latter with
a dose-effect relationship: the RRR increased from 1.30
(1.04e1.62) in light smokers to 2.42 (2.04e2.87) in heavy
smokers. Changes from the first to the second contact were
smaller, as in people smoking 10 cigarettes/day, or
completely absent, as in ex-smokers or light smokers. Inter-
estingly the association between current smoking and late
response was fully apparent only after controlling for asthma
and chronic cough and phlegm: without adjusting for these
respiratory symptoms the RRR of late response among heavy
smokers, although significant, wasmuch closer to unity (1.55,
1.23e1.95), while the RRR among ex-smokers remained
substantially unchanged (0.49, 0.47e0.75).
The risk of delayed response was higher among blue
collars, unemployed, housewives and other workers and
lower among students. Manager/businessmen were more
likely to respond to the second contact and less likely to
Table 2 Smoking habits of people participating in ISAYA, as a function of promptness to respond. Results are reported as
absolute frequency (percentage) for categorical variables, and as mean SD (median, interquartile range) for quantitative
variables.
Responders to thea P valueb
I postal contact
(nZ 7900)
II postal contact
(nZ 5648)
III phone contact
(nZ 5242)
Smoking habits
Non smokers 4290 (54.3%) 2727 (48.3%) 2721 (51.9%) <0.001
Ex-smokers 1301 (16.5%) 921 (16.3%) 527 (10.1%)
Current smokers 2309 (29.2%) 2000 (35.4%) 1994 (38.0%)
Ex-smokers
1e9 cigarettes/day 434 (5.5%) 283 (5.0%) 172 (3.3%) <0.001c
10e19 cigarettes/day 507 (6.4%) 369 (6.5%) 164 (3.1%) <0.001c
20 cigarettes/day 320 (4.05%) 245 (4.3%) 175 (3.3%) 0.060c
Current smokers
1e9 cigarettes/day 735 (9.3%) 516 (9.1%) 532 (10.1%) 0.459c
10e19 cigarettes/day 917 (11.6%) 867 (15.4%) 729 (13.9%) <0.001c
20 cigarettes/day 646 (8.2%) 602 (10.7%) 726 (13.8%) <0.001c
Among ex-smokers
Cigarettes/day 12.5 8.4 (10, 6e20) 12.9 8.5 (10, 6e20) 14.1 10.8 (10, 5e20) 0.167
Age at smoking initiation (years) 16.8 2.9 (16, 15e18) 16.9 3.0 (17, 15e18) 16.8 2.7 (17, 15e18) 0.750
Duration of smoking (years) 10.9 6.4 (10, 6e15) 11.1 6.4 (10, 6e15) 11.3 7.0 (10, 6e16) 0.525
Overall exposure (pack-years) 7.8 8.4 (5.3, 2e11) 8.3 8.5 (6, 2.3e11.5) 9.3 10.5 (6, 1.9e14) 0.154
Time since quitting (years) 7.8 6.1 (7, 2e12) 7.5 6.0 (6, 2e11) 7.9 6.6 (7, 2e12) 0.442
Among smokers
Cigarettes/day 12.9 7.9 (10, 6e20) 13.7 8.0 (13, 8e20) 14.4 8.9 (15, 8e20) <0.001
Age at smoking initiation (years) 17.2 3.2 (17, 15e18) 17.2 3.1 (17, 15e18) 17.5 3.4 (17, 15e19) 0.009
Duration of smoking (years) 15.2 7.4 (15, 9e21) 15.4 7.3 (15, 9e21) 15.8 7.5 (16, 10e22) 0.025
Overall exposure (pack-years) 10.6 9.5 (8, 3.5e15) 11.4 9.9 (9, 4e16.5) 12.2 11.2 (9, 4.2e17) <0.001
a Information on smoking habits was missing in 104 subjects. Number of cigarettes smoked daily was missed in 80 ex-smokers and in 33
current smokers.
b P values were computed by chi-squared test or Fisher’s exact test for categorical variables and by KruskaleWallis test for quanti-
tative variables, as measures of smoking intensity and duration presented a highly-skewed distribution.
c P values were corrected according to Bonferroni.
176 G. Verlato et al.respond to the third one. Promptness to response did not
vary as a function of sex, age or pollution annoyance score.
The prevalence of self-reported current asthma, current
asthma-like symptoms and chronic cough/phlegm was,
respectively, 5.2%, 17.7% and 14.6% after the first two mail
contacts at a cumulative response of 52.4%, and decreased
to 4.5%, 14.5% and 12.4% after the third phone contact at
a cumulative response of 72.7% (Fig. 1). The percent bias on
the second contact relative to the third one was estimated
to be 15.8% for current asthma, 21.8% for current asthma-
like symptoms and 17.2% for chronic cough/phlegm.
Correction of prevalence estimates by Drane’s method
consistently deflated current asthma figures, whilst leaving
asthma-like symptoms and chronic cough/phlegm preva-
lence substantially unaltered. At variance, percent bias
after the second contact would have been quite small for
past asthma (5.3%) and allergic rhinitis (6.7%).
As regards smoking habits, the cumulative prevalence of
ex-smokers decreased from 16.4% after the second mail
contact to 14.6% after the third phone contact, while the
cumulative prevalence of current smokers increased from
31.8% to 33.5%. As a result, the percentage of ex-smokers
among ever smokers declined from 34.0% after the 2ndcontact to 30.4% after the final contact. At a cumulative
response of 52.4%, the prevalence of ex-smokers was over-
estimated with a percent bias of 12.1%, while that of current
smokers was underestimated with a percent bias of 5.2%.
Drane’s method was effective in correcting prevalence
estimates for current smokers, but not for ex-smokers.Discussion
The main results of the present study are:
1) Self-selection bias is substantial when estimating the
prevalence of current asthma and chronic cough/
phlegm, and it affects, although to a smaller degree,
also prevalence estimates of allergic rhinitis and
symptoms in the past (past asthma).
2) Current smokers, in particular those smoking 20 ciga-
rettes/day or more, are late responders in mail-phone
surveys.
3) Ex-smokers tend to respond earlier not only with
respect to current smokers themselves but also with
respect to non-smokers.
Table 3 Influence of sex, age, occupation, pollution annoyance score, asthma, allergic rhinitis, chronic cough and phlegm,
and smoking habits on the risk of late response (II postal contact or III phone contact).
RRR (95% CI)
II vs I contact III vs I contact
Sex (women vs men) 0.97 (0.83e1.13) 0.94 (0.84e1.05)
Age class: 20e24 years 1 1
25e29 years 1.05 (0.95e1.14) 1.05 (0.83e1.34)
30-34 years 0.95 (0.83e1.08) 0.91 (0.74e1.13)
35-39 years 0.95 (0.79e1.15) 0.93 (0.78e1.12)
40-45 years 1.02 (0.90e1.16) 1.11 (0.96e1.29)
Occupation: clerk 1 1
Manager /businessman 1.16 (1.02e1.33) 0.81 (0.64e1.02)
Blue collar 1.52 (1.45e1.60) 1.65 (1.29e2.11)
Unemployed 1.30 (1.13e1.50) 1.20 (0.91e1.60)
Student 0.85 (0.75e0.96) 0.81 (0.57e1.15)
Housewife 1.37 (1.22e1.53) 1.53 (1.21e1.93)
Other 1.24 (0.97e1.59) 2.87 (2.11e3.91)
Pollution annoyance score: 0 1 1
1e3 0.92 (0.75e1.13) 0.80 (0.51e1.26)
4e6 0.93 (0.77e1.13) 1.19 (0.72e1.98)
7e10 0.94 (0.83e1.06) 1.11 (0.69e1.76)
Asthma: no asthma 1 1
Past asthma 0.78 (0.62e0.99) 0.68 (0.49e0.94)
Current asthma-like symptoms 0.93 (0.85e1.02) 0.28 (0.18e0.44)
Current asthma 0.93 (0.81e1.07) 0.49 (0.37e0.64)
Allergic rhinitis (yes vs no) 0.85 (0.80e0.91) 0.92 (0.78e1.08)
Chronic cough and phlegm (yes vs no) 0.96 (0.83e1.12) 0.46 (0.40e0.53)
Smoking habits: never smoker 1 1
Ex smoker 1.01 (0.94e1.08) 0.66 (0.52e0.83)
Smokers 1e9 cig./day 1.06 (0.94e1.19) 1.30 (1.04e1.62)
Smokers 10e19 cig./day 1.35 (1.20e1.53) 1.47 (1.23e1.75)
Smokers 20 cig./day 1.31 (1.10e1.57) 2.42 (2.04e2.87)
Mutually adjusted relative risk ratios (RRR) of late response (with 95% confidence intervals in parentheses) were derived by a multi-
nomial logistic regression model, including centre, season of response, sex, age class, occupation, pollution annoyance score, asthma,
allergic rhinitis, chronic cough and phlegm, and smoking habits. Standard errors were adjusted for intra-centre correlation. Significant
RRRs are highlighted in bold and underlined.
Non-response bias and symptom prevalence 1774) As the trend in prevalence across subsequent contacts
varies among different symptoms and different smoking
habits, it is difficult to correct prevalence estimates. In
the present study correction based on a linear trend
assumption (Drane’s method) was effective for current
asthma and current smokers, but not for ex-smokers
and chronic cough/phlegm.
Thus, the present study confirmed that subjects with
respiratory symptoms are early responders in epidemiolog-
ical survey in Southern Europe.5,6 Selection bias is larger for
more severe diseases, such as current asthma and chronic
cough/phlegm, and less pronounced for milder or already
remitted diseases, such as allergic rhinitis and past asthma.
The tendency of current smokers to be late responders is
a well-known phenomenon in the current literature,
confirmed by several studies performed in many different
countries (Norway,4 Sweden,7 Finland,8 Italy,5 Spain6 and
the States3). A Swiss study,10 although not reporting anydifference in smoking habits among responders and non-
responders, recorded a higher carbon monoxide level in
expiratory air of latter. Hence, smoking prevalence tends to
decrease when response percentage is low. This selection
bias could contribute to the discrepancy observed in Italy
between self-reported data on tobacco consumption and
actual tobacco sale rates, which exceeds epidemiological
data by 25% to 35%.19
The promptness to respond, observed in the present
study among ex-smokers, had been already reported in the
Seventies by an American study,3 where the prevalence of
ex-smokers decreased from 19.6% in early responders to
12.1% in late responders. However this finding was not
confirmed by subsequent studies.6,20 Anyway, the obser-
vation that ex-smokers are more willingly to participate in
health surveys is not surprising as ex-smokers seem to be
more aware of health problems21: indeed, it is known from
the current literature that becoming an ex-smoker without
smoking-related disturbances involves a great improvement
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Figure 1 Cumulative prevalence of respiratory symptoms and smoking habits after the first two mail contacts, either crude
(dashed columns) or adjusted according to Drane’s method (dotted columns), and after the third phone contact (grey columns).
Columns are prevalence estimates and bars are 95% Confidence Intervals.
178 G. Verlato et al.in health education, such as shedding self-exempting
beliefs typical of smokers and accepting information about
the diseases caused by smoking.22
In addition, promptness to respond was greater among
higher socio-economic classes (students) and lower among
low socio-economic classes (unemployed and blue collars),
as expected.23
Selection bias in the present survey was not negligible.
Indeed, the overestimation of the prevalence of current
asthma and cough/phlegm (15e20%) is comparable to the
largest variation in symptom prevalence observed in
Northern Italy during the Nineties, where the prevalence of
allergic rhinitis increased by 18.8% in a seven-year period,
from 15.4% to 18.3%.1 The underestimation of current
smoking prevalence, although less impressive, must be
taken into account as well: the increase in the prevalence
of current smokers from 31.8% to 33.5%, as cumulative
response increased from 52.4% to 72.7%, is about half the
decline in smoking among men (from 35.1 to 31.2%) recor-
ded in Italy during the Nineties.24
Bias correction by Drane’s method was only partly
effective, mainly because of the non-linear trend in prev-
alence across subsequent contacts. Thus, it is essential to
achieve high response percentages in prevalence studies on
smoking habits and these percentages should be always
reported to allow interpretation of results and interna-
tional comparisons. A review of the literature pointed out
that response percentage was reported in only 61% of mail
surveys published in medical journals.25
The present study has some limitations. First of all,
respiratory symptoms and smoking habits were self-repor-
ted. An epidemiological survey performed in Italy found
a good agreement (Cohen’s kZ 0.93) between self-repor-
ted smoking habits and serum cotinine levels16; however,
questions on respiratory symptoms, although highly
specific, presented a low sensitivity, when compared to
clinical diagnosis.26 Second, in the present survey the
definition for ex-smokers was not very rigorous, as anabstinence of just one month was required27; it is well-
known from the current literature that most smokers
success to quit tobacco for a few months, but later on most
of them relapse.28 Third, when verifying the effectiveness
of a statistical method to correct prevalence estimates,
only two different contacts were used, and this prevented
the implementation of more sophisticated methods, taking
into account the specific pattern of prevalence across
subsequent contacts.29 Fourth, as the questionnaire was
administered by mail in the first two contacts and by phone
in the third contact, it cannot be excluded that prevalence
trend across subsequent contacts partly reflected changes
in the method of questionnaire administration. However,
phone answers have been reported to yield higher preva-
lence for respiratory symptoms than mailed answers,8 while
in the present survey the last phone contact was associated
with a significant decrease in symptom prevalence. So it is
unlikely that shifting from mailed to phone questionnaire
played a major role in the outcomes of the present study.
In conclusion, with a 50% response to epidemiological
surveys, self-selection bias is substantial when estimating
the prevalence of current asthma and chronic cough/
phlegm, and it is lower when estimating the prevalence of
allergic rhinitis or symptoms in the past (past asthma).
Moreover, the prevalence of smokers is likely to be under-
estimated, while the prevalence of ex-smokers is likely to
be overestimated. Bias correction by statistical methods
seems difficult to achieve, due to the unpredictable trend
in prevalence across subsequent contacts.Acknowledgements
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